Screening of underivatized oligosaccharides extracted from the stems of Triticum aestivum using porous graphitized carbon liquid chromatography-mass spectrometry.
Highly polar oligosaccharide analytes are notoriously difficult to separate by HPLC without prior derivatization or the use of highly alkaline eluent systems. Using a porous graphitic carbon (PGC) HPLC column, we have studied a pool of endogenous underivatized water-soluble oligosaccharides that were extracted from the stems of a range of wheat cultivars. The aqueous/organic eluents that are used with this stationary phase are ideal electrospray solvents and hence facilitate the on-line coupling of the analysis to mass spectrometry. Our on-line PGC-LC-MS method has allowed the separation of native oligosaccharides, dp 2-20, in under 30 min. The method is robust and suitable for the separation of other complex oligosaccharide mixtures. We propose that isomers of fructan structures are separated and that the branching in these structures can affect their elution order. Further, our findings on the size and type of oligosaccharides extracted from wheat stems have been compared to grain yield data. Cultivars known to be high in stem carbohydrate content have been shown to contain larger oligosaccharide structures than cultivars classified as low in stem carbohydrate content. Interestingly, the largest oligosaccharides were present in the stems of wheat plants harvested 14 days after flowering, which correlates directly with the time that grain filling occurs.